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So how can I start my own? 

The first step is to learn as much as you can about everything that has to do with sustainable living 1 
definitely recommend check out the 3 earthship books somehow Also, if you are ever in the Taos NM 
aiea. slay at a rental -earthship Sources like Real Goods, a company dedicated to supporting sustainable 
lifestyles, have a lot of great information The Real goods Solar Living Sourcebook has info on just 
about anything you want to know regarding ecological living Many books have been published on 
specific subjects relating to sustainability. Search and look around lor any kind oFinfo, you'll find good 
information in unlikely places I've seen a lot of good stuff popping up on the net lately The more you 
leant 'he mote you will know what to do and how to do it When you have learned a lot about 
sustainable living you will feel comfortable in moving on - to trying things out There is nothing like 
Real -life experience 











Go on to earthship net news + info and other li nks page 




http.//www slip net/ ckent/earthship/morc html 



05/08/2003 



I 



Earthship 




Welcome... :-) 

If you're looking for UFO.'s or aliens and other such things, this is not the place 

Farfhships ARE a new approach (o sustainable living. Imagine building a house out of 
discarded lircs and aluminum cans. Imagine using environmentally friendly materials and 
techniques to create a truly self-sufficient home. Imagine interfacing and ha messing nature 
to create a dwelling that lives with the land, not on top of it. 



The primary building blocks are discarded tires and tin cans They incorporate passive solar design and 
thermal mass for heating and cooling, reusable greywater sewage systems, renewable energy, and 
rainwater catch systems to create self sufficient home that is not just environmentally friendly, but in 
sync with the nature that surrounds it Sounds fascinating you say'" 9 Here's the details. ... 

The main walls are built fiom old automob ile 
tires full of rammed earth lied out like gigantic 
bricks This creates very strong load-bearing 
walls that help create the theimal mass to help 
keep the inside of an Earthship a comfortable 
60-70 degrees without the use of other heating 
and cooling throughout the seasons. 

Non load-bearing walls are built using tin cans 
and cement The "can-wall" structure can be 
molded and incorporated into just about any 
form for youi interior structural and detailing 
needs These walls can then be naturally finishei 
with mud, plaster, or stucco to produce beautiful 
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living spaces 



The basic earthsliip shape is called a U because of its 
shape Three Tiie walls are built on the North, East and 
[j West sides while on the south side is glazing slightly 
angled The tire walls are then bermed with earth The 
south facing glazing is angled so it receives the 
maximum winter sun which the earthsliip converts and 
stores as thermal heat This angle minimizes summer sun 
to prevent unwanted heat gain 

U modules are joined together by a greenhouse hallway which goes along the southern glazing creating 
the complete Earthship home. 

Earthships can be built practically anywhere As tires and tin cans are everywhere, building materials are 
easy and cheap to come by The basic design can be adapted for great living in almost any environment 




Systems 

EarthshipS utilize non-depleting earth friendly natural techniques and design along with renewable 
energy to provide all the necessities and Comforts we have become used to 

• Passive S olar design Necessities such as light and heat are provided free by nature rather than 
artificially from electricity or fossil fuels Skylights and southern Exposure provide daytime light 

• Ther mal Mass One of a home's main purpose is to provide shelter from the elements Inside 
climate must be kept comfortable when when outside climate is not Standard building practices 
accomplish this at a high energy a ncl building cost Earthships use natural phenomenon and 
ingenuitive design to provide comfortable living efficiently Thermal Mass is used to store heal 
and regulate temperature for the living area Tires filled with din and bermed walls help create a 
natural hairier from the elements 

• Renewa ble Ene rgy People have been successfully living "Off the Grid" without giving up modern 
conveniences One way to do this is with renewable energy Solar Panels and/or wind generators 
(and energy efficient living) ca n piovidc ample energy 

• Qrgywater Earthships "recycle" waste water that goes down our drains and tubs by directing it to 
planters and gardens Plants love wastewater and thrive off it Often these planters can be indoors 
also benefiting form t he passive solar deign These indoor plants can piovide food for the 
inhabitants making Earthships very self sufficient Black water or toilet water has to be dealt with a 
little differently It can either be composted through composting toilets or bur nt to dust by a solar 
toilet. (Very similar to a solar oven) This benefits all by not creating more toxic sewage and 
creating a garden with little extra effort 

• Catchwgter Water purity is very questionable these days so the natural solution is to get your own 
source Earthsliip roofs catch water when it rains and store it for later use in a cistern With a 
rainfall of more lha n 10 inches per yeai. this is a viable option This, along with the othei self- 
sufficient systems, eliminates the need to have utilities brought to your property 
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A can Structure being built outside of the Solar Survival Press Offices 




"Can" wall built with bottles and left uncovered Great effect and lets light through too 



In the beginning, an architect named Michael Reynolds challenged the traditional style of home building 
and living The resulting creation, the earthship, is an new approach to providing for our basic needs. 
The Earthship concept continues to be refined and developed by the company he created. Solar Survival 
Architecture. Three excellent books have been written on Earthships 




Basic design and theories - Systems and Components - Evolution Beyond Economics 

New ideas and techniques weie being developed faster than books could be published Earthship 
Chronicles, smaller booklet type publication, were developed to get the information out quicker and 
more up to dale They have the latest techniques and methods as each one focuses on a different topic 
There are currently 2 available greywater and Earthship Menu SSA also offers Professional 
architectural consulting, many interesting videos, and specialized components of the earthsliip systems. 
They can now be contacted on the web at 



Solar Survival Architecture 
http://www slip net/-ckent/earthship/more html 
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Earthships Under construction 

al Solar Survival Press 



Side view 
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liiici'.i.-iicil design ol I aithship and its systems 

The basic Earthship U and multiple U design give it the comfortable efficient self-sustaining qualities 
That design can then be tailored and modified to fit ones personal needs 

Earthship can be built anywhere with good southern exposure This is needed to harness the sun 
Southern sloped hills provide ideal sites as Earthships can be built into them rather that having to berm 
up the west north and east sides with dirt The area to be built is excavated (even in flat areas placing the 
structure under some ground {2 - 4 feet or so} will help the Earthship retain comfortable temperatures 
and improve thermal mass) Tires are laid in as walls either from the ground up or on the Earth Shelf left 
trom the excavation 

The Basic U is made with tire walls on the North West and East Sides The south side is a big glass 
window angled to receive sunlight South is used because during the winter when maximum heat gain is 
needed, the sun shines diiectly into the Earthship Therma l Mass stores the heat for release during the 
night. This southern glazing is angled to optimize winter heat gain and summer heat resistance The 
south part of the U is where the connecting hallway, greenhouse-planters are.' 

U modules can be added right beside each other (East-West) to create rooms and more space This 

http://www.ilip net/~ckentyearthship/design html 05/06/2003 
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design is called ml.) 01 multiple U The Us are joined with a hallway that runt along the glazing on the 
south side This space is also where the planteis that get the waste grey water ate This area is called the 
greenhouse because you can grow plants and food in the planters which also benefit year-round from the 
passive solar design 

The whole Structure is slightly underground in nature Either earth is excavated in which to build the 
earthship or earth berming is used to heighten the original grade or a combination of both This is done 
to take advantage of the phenomenon that just 4 feet underground, the temperature is often a 
comfortable 60-70 degrees even when the outside air is very extreme This is very similar to why a 
finished basement is often the most comfortable room in the house 

The roof is built using standard construction techniques Vigas or tiusses aie laid across to each tire wall 
and roofing materials are applies on top of thai It is insulated with 2 layeis of 8 inch bat insulation for 
an R-72 value It is designed to catch all the rain water needed for the people inside This water is stored 
in a 3000 gallon cistern The roof is angles slightly south to allow water to runoff and to allow winter 
snow to melt and runoff into the catc.hwatei supply 

Kitchens and bathrooms are located near the greenhouse hallway so waslewatei can be directed off to 
planters and so plumbing does not have to be built into tire walls Bathrooms are often built using the 
southern glazing as a wall to keep people warm when they shower and to provide free daytime light 

This passive solar design and liainessing of natural phenomenon allows for passive control of the 
climate without resorting to artificial heating and cooling This means lower elecliical costs and easier 
livina 




Inside Earthship 

Solai Survival Press Office 



Gieenhouse Hallway 




Bathroom entrance 
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Outdoor catchwater storage cistern from top 




Back of a Solar water batch heater This particular 
brand is called "Heatpipe" and I was quite surprised by 
how well it works 




"Can Wall" built structures 



The can wall system is very versatile for building structures. When covered, it creates beautiful adobe 
like surfaces 



Tub/shower 
built with cans 
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Catchwater. 




Fresli water is supplied by the design of the Earthship itself This system provides independence from 
the Utility companies and allows Earthships to be built anywhere without an external water source 10 or 
more inches of rainfall a yeai is enough to provide clean water for living 

The roof of the Earthship collects water as it ruins and it drains into a cistern 
located either inside the Building or externally near the home It is stored 
there until needed This water can then be pumped anywhere in the house 
use of conventional plumbing Fixtures and piping are located in the 
greenhouse hallway to allow ease of installation and efficient design A 
water control module is located near the cistern which provides pumps, 
filters, gauges, and a pressure tank Solar electricity is used to power the 
water pumps 

• Hot water can be acquiied by the use of Batch heating 
systems and gas hot water demand heaters Batch heaters use 
the sun to heat a batch of water for use during the day In 
sunny areas these are very effective In cloudier areas a hot 
water on demand heater may supplement them to take up the 
slack These systems are very effective and cost efficient. 
(Free if you have enough sun) Gas demand heaters ate 
installed near the fixtures which need the hot water When 
Hot water is needed, these units sense it and determine if the 
water needs additional heating When the hot water is ruined 
off the heaters deactivate They are extremely efficient and 
many other countries use these devices exclusively for their 
hot water supply Hybrid batch heater -- hot water storage 
tanks can be implemented to heat the water and store it for 
use later in the clay They are more complex and expensive but may allow for more hot water to be 
produced Conventional hot water tank heaters used extensively in the US are very wasteful so are 
generally not considered in the independent homes. 





Water Organizing Module (WOM) in Weaver 
earthship This system filters and delivers 
catchwatei for household use 
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Thermal Mass 




One of the main purposes in a house is to keep 
it's inhabitants comfortable. Earthship's achieve 
this effect by using theimal mass Large - very 
dense materials are used in the construction of 
the house. These dense structures will lend to 
keep their temperature at a steady level resisting 
change When these structures are located inside 
(he home they passively heat or cool the home 
There are a few reasons thermal mass structures 
usually are at the desired tempei attire Since 
they resist change, they will be cooler during the 
hottest periods of the day and wanner during the 
coolest periods at night Due to earthships 
undergroundish nature, the temperature is often 
much more reasonable than what u is outside 





Just ■) feel below the ground (in most aieas) the 
Earth is a comfortable 00-70 degrees even when 
he lempeiature above ground is much more 
extreme This is evident in basements where 
they tend to be the coolest room in the summer 
and the wannest in the winter. 



if it's too hot or cold) and the theimal mass 
temp of the air Earthships also incorporate 
This design provides almost all the heating 
weather will other heat sources be needed 



The earth-rammed lire walls of an earthship also 
act as the thermal mass The other trick is to 
design the home to allow the thermal mass lire 
walls to absorb sunlight during the day and 
release it as heat during the night One great 
advantage of this design, is fresh outside air can 
be allowed to circulate through the house (even 
will keep the temperatures comfortable by regulating the 
a large amount of insulation to keep eveiything efficient 
and cooling ever required Only in veiy very extreme 



Thermal mass is a great technique to use in pa ssive solar desi gn. The other predominant passive design 
technique, super-insulation, has the drawback of creating a stuffy home unless breathable walls are 
incorporated like strawbale construction with natural finishings. 
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Renewable Energy 



Renewable Energy such as Wind and Solar aie definitely the wave of the future Currently much of the 
Utility Generated Electricity we use comes from Coal and Oil These sources are helping to destroy the 
planet Not to mention they won't be around forever Renewable energy destroys nothing as it 
generates and does not consume anything (coal, oil, plutonium, money) while it operates 

By incorporating the use of these Renewable Energies in our homes we can create a self-sufficient earth- 
friendly lifestyle We no longer need to rely on others for our basic needs Earthships completely support 
this type of system 

Solar Energy is produced using Solar Panels to convert sunlight into energy Wind turbines turn 
generators producing energy This energy can be stored in batteries until needed Inverters are used to 
transform Solar panel/battery current into household 120v AC 60hz New models are very efficient 
reaching ratings of 95percent conversion efficiency Cheap (Money wise that is) Energy bills have led us 
not to care about how much energy we consume When you produce your own energy, however, you 
learn the importance of efficiency and well designed systems Off the grid homes must incorporate 
energy conservation in order to keep system costs under control The more careful and efficient you are - 
the more power to you. 

Solar Survival Architecture offers a pre-built integrated unit to take care of this for you Many other 
sources are also available if you wish to learn more. 
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The front deck of the Weavei Earthship nt Reach View from Weaver Earthship over Taos 
http //www slip net/--ckenl/earthship/energy html 05/08/2003 
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| Grey water 




rfj MWlQJI .Sewage is a majoi problem lacing the Earth 
today As a result of improper or poorly designed systems, much 
of our freshwater is contaminated Earthships solve several 
problems at once by incorporating greywater recycling systems 
Used (Grey) water is fed into a garden where our waste is 
welcomed as nutrients to plants Whenever a sink or shower is 
used plants get fed and watered at the same time Independence 
from outside sanitation systems means the Earthship is self 
sufficient It does not rely on anyone else to take care of it's waste 
products Best of all there is no sewage to deal with which means 
belter environment all the wav around 

The byproduct of all this is a healthy garden Many types of 
plants especially food producing thrive in this sort of system 

So How does this system work'' A chronicle has been 
written that goes into detail and outlines the most 
J modem design Also a few books have been written 
on greywalei The most basic system is jusl to have 
drains feed into appropriately sized planters A 4 inch 
drop from drain to planter should keep everything 
(lowing smoothly without any buildup The 
I greywater chronicle takes a new approach more 
I complex approach than the older way in which 
Igreywater is fed through a grease trap (like a very 
Ismail septic system) and then it flows through a 
mazework of fine gravel at the bottom of the planter 
On top of the gravel is soil and plants The brings the roots down to the water Also the gravel helps 
filler the water on it's journey through the planter lust about any type of system can be set up Some 
Very complex ones incoiporate drip irrigation to the planter 

The down side to greywater systems is codes can be fairly strict in allowing there use The main worry is 
thai this used water can cany diseases and stuff which should just flow down the drain Often the easiest 
way to appease code people is to build a tiaclitional system and a greywater system hooked together at a 
diverting valve. Thai way it can be normal for inspection and switched to greywater whenever wanted 




Toilets are are slightly different Composting toilets which convert waste into rich fertilizer can be used 
oi I solar toilet designed by Solar Survival Architecture can Try" waste into powder. The solar toilet 
practically desinigrales toilet "blackwater" and the leftovers are completely sterile and harmless to the 
environment 
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